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Ararat Road, Richmond, Surrey, do 
hereby declare tli e nature of this inven- 
tion to be as follows: — 
15 The present invention relates to the 
manufacture of acetal condensation pro- 
ducts. 

Tt is known that di-acetals of the for- 
mula R.O.CH.O.CH.O.R., in which "R" 

stands for the methyl or ethyl gTOup, can 
be prepared by. reacting bis- (alpha chlor 
ethyl) ether with a solution of metallic 
sodium in methanol or ethanol (Geuther 
25 and Laatsch. Ann. 218. 1883, page 25). 
It is an object of the present invention 
to produce poly-acetals by which term are 
to be understood compounds of the general 
formula 

30 C 2 H 5 0. [— CH(CH;>— 01 a -C a H 5 
in which " n " is a numeral higher than 
1, in particular 2 and 3, in a simple and 
less circuitous manner. 
The process of producing poly-acetals of 

35 the above given general formula comprises 
adding a small amount of acid to a mix- 
ture of acetal and acetaldehyde at a tem- 
perature between +20° and -50° 0. 
As acids may be used hydrogen halo- 

40 genides. such as hydrochloric acid or 
hydrobromic acid, sulphuric acid or mono 
allcylated sulphuric acids, such bs methyl 
hydrogen sulphate. The quantity of acid 
to be added can vary within very wide 

45 limits and depends partly on whether the 
intention is to produce the di-acetal, the 
tri-acetal or higher acetals. .and also on 
the temperature in the reaction mixture. 

[ft 



some eases, as little as 0.001 mol per cent 
or even less was found to b e sufficient. 60 
It is desirable to add the acid in a diluted 
form in order to avoid too great an 
increase of temperature as this may give 
rise to very violent reactions which might 
even assume an explosive character. As 65 
diluent for the acid such substances as 
ethyl ether or alcohol may be used with 
advantage. Thus, for instance, the 
hydrogen *: -J ides are applied dissolved in 
ethvl ether and th e sulphuric acid diluted 70 
with ethanol or methanol. Care has to 
be taken % also, to cool the reaction mix- 
ture efficiently in order to maintain the 
temperature within the desired range. 
The molar ratio of acetal to acetaldehyde 75 
may also vary within wide limits; ratios 
of acetal to aldehyde from 2 : 1 to 1 : fi 
may for instance be used. A predomi- 
nance of t acetaldehyde will lead to the 
preferential formation of polj acetals 80 
favoured by effecting the reaction at the 
lower temperatures. A molar ratio of 
acetal to acetaldehyde of 2 : 1, on the other 
hand, leads to the production of a mix- 
ture which contains more di-acetal than 85 
tri and poly acetals. 

TPlien the reaction was carried out at 
temperatures of - 50 p C. and lower, it was 
found that with the formation of the poly- 
acetals increasing quantities of the auto- 90 
condensation products of acetaldehyde 
were formed. Small amounts of these 
latter substances were formed besides the 
production of poly-acetals when the reac- 
tion was carried out according to the pro- 95 
cess of the invention. 

The separation of the polyncotals from 
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We, The Disttlleiis Company Limited 
a British Company, of 12, Torphichen 
Street. Edinburgh. Scotland Deeeick 
John Fenne, a British Subject, of the 
o Company's Research & Development 
Dept., Great Burgh, Epsom. Surrey and 
Magdalena Sarah Mtjgdan, a British 
Subject, of 42, Mount Ararat Road, Rich- 
m "J 0 ??' Surre y> the Le ^ a l Representative 
w of Martin Isuael Mugdan, Deceased, 
late a British Subject, of 42, Mount 
Ararat Road, Richmond, Surrey, do 
hereby declare the nature of this inven- 
tion to be as follows : — 

The present invention relates to the 
manufacture of acetal condensation pro- 
ducts. 

It. is known that di-acetal 8 of the for- 
mula R.O.CH.O.CH.O.R., in which 

CH 3 (Jh 3 
stands for the methyl or ethyl group, can 
be prepared by reacting bis- (alpha chlor 
ethyl) ether with a solution of metallic 
sodium in methanol or ethanol (Geuther 
and Laatsch, Ann. 218, 1883, page 25). 

It is an object of the present invention 
to produce poly-acetals by which term are 
to be understood compounds of the general ' 
formula 

C 2 H 5 0. MJEtOH 3 )— 01 n — C fi H 5 
in which r< n " is a numeral higher than 
1, in particular 2 and 3, in a simple and 
less circuitous manner. 
The process of producing poly-acetals of 
35 the above given general formula comprises 
adding a small amount of acid to a mix- 
ture of acetal and acetaldehyde at a tem- 
perature between + 20° and -50° C. 
As acids may be used hydrogen halo- 
40 genides, such as hydrochloric acid or 
hydrobromic acid, sulphuric acid or mono 
alkylated sulphuric acids, such as methvl 
hydrogen sulphate. Thequantity of acid 
to be added can vary within very wide 
45 limits and depends partly on whether the 
intention is to produce the di-acetal, the 
tri-acetal or higher acetals. and also on 
the temper ature in the re action mixture. 
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The higher the temperature within the 
indicted limits the smaller can be the 
quantity of acid to be added. It has 
been found that at temperatures above 
zero a trace of the acid is sufficient to 
produce the desired effect. At the lower 
temperature as much as 0.5 mol per cent 
based on whatever reacting component 0 f 
the initial reaction mixture is present in 
the smaller quantity, may be used but in 
some cases, as little as 0.001 mol per cent 
or even less was found to b e sufficient. 
It is desirable to add the acid in a diluted 
form in order to avoid too great an ■ 
increase of temperature as this may give 
rise t 0 very violent reactions which might 
even assume an explosive character. As 65 

i U 1 n * i?° r ^ e aci< * 8uca substances- as 
etiivl ether or alcohol may be used with 
advantage. Thus, for instance, the 
hydrogen ! -^ules are applied dissolved in 
ethyl ether and th e sulphuric acid diluted 70 
with ethanol or methanol. Care has to 
be taken, also, to cool the reaction mix- 
ture efficiently in order to maintain the 
temperaturo within the desired range 
The molar ratio of acetal to acetaldehyde 75 
may also vary within wide limits; ratios 
of acetal to aldehyde from 2 : 1 to 1 : 0 
may for instance be used. A predomi- 
nance of acetaldehyde will lead to the 
preferential formation of poly acetals 80 
favoured by effecting the reaction at the 
lower temperatures. A molar ratio of 
acetal to acetaldehyde of 2 : 1, on the other 
hand, leads to the production of a mix- 
ture which contains more di-acetal than 85 
tri and poly acetals. 

When the reaction was carrier! out at 
temperatures of -50* C. and lower, it was 
found that with the formation of the poly- 
acetals increasing quantities of the auto- 
condensation products of acetaldehyde 
were formal.- Small amounts of these 
latter substances were formed besides the 
production of poly-acetals when the reac- 
tion was carried out according to the pro- 95 
cess of the invention. 

The separation of the polyncetals from 
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met aldehyde, paraldehyde and unreacted 
acetal and acetaldehyde can be carried out 
by fractional distillation after "the reac- 
tion mixture has been neutralised. The 
5 diacetal boils at 156.5 to 15§.5° 0. at 
ordinary pressure, while the triacetal has 
a boiling point of 84 to S9\ 0. at 6 mm 
pressure and a refractive index nj> = 
1.4087. , , 

10 The following examples illustrate tne 
manner in which the process of the inven- 
tion may be carried out in practice. 

Example 1 
Freshly distilled acetal (b-P- 103—104° 

15 C.) was mixed in equimolecular propor- 
tion with freshly distilled acetaldehyde 
and to 50 cc of the mixture cooled to - 45 
0. was added 0.01 mol % of sulphuric acid 
(based on the initial acetaldehyde) 

20 diluted with methanol. The reaction 
mixture was kept at -45° for two 
hours then neutralised and subjected to 
fractional distillation. 28% of the 
initial acetaldehyde were converted to 

25 di-acetal and tri-acetal and 9.3% to paral- 
dehyde and metaldehyde. 

Example 2 
Acetal and acetaldehvde were mixed in 
a molar Trropoftion of 2 : 1. 0.1 mol % 
30 of methvl Tivdrogen sulphate (based on 
the initial aee'taldebyde) diluted with 
methanol was added at -20° C. AfteT 



two hours and treatment as indicated i» 
Example 1, 40% of the acetaldehyde were 
converted to di-acetal and poly-acetal. 35 

When 0.1 mol % of methyl hydrogen 
Bulptatfi was added to a mixture; as used 
iu Example 2, at a temperature of 15° C. 
di-acetal iu n yield of 15% (based on the 40 
initial acetaldehyde) was obtained after 
i hour. 

Example 4 . 

To a mixture of one mol of acetal and 
6 mols of acetaldehyde was added 0.002 45 
mol % of methyl hydrogen sulphate 
(based on the initial acetal) diluted with 
methanol at a temperature of -40° C. 
After 1$ hours and neutralisation the 
reaction mixture yielded on fractionation j)0 
16.9 cc of a mixture boiling between 
128° 0. and 180° C. and consisting mainly 
of di-acetal and some tri-acetal, and 15.0 
cc of a poly-acetal of m the above given ^ 
general formula, wberein " _n " is 3 and 55 
greater than 3. . . 

The poly acetak produced according to 
the process of the invention may be used, 
e.g. as froth flotation agents and as 
organic intermediates. §0 

Dated this 29th dav of October, 1948. 
1ST. E. BAKER, 
Agent for the Applicants. 
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"We, The Distillebs Company Limited, 
a British Company, of 12, Torphichen 
Street, Edinburgh, Scotland. Deeeick 
John Feme, a British Subject, of the 

65 Company's Research & Development 
Dept., Great Burgh, Epsom, Surrey, and 
Magdalena Sarah -Mtjgdan, a British 
Subject of 42, Mount Ararat Road, Rich- 
mond, Surrey, the Legal Representative 

70 of Martin Iseaix Mjtgdan, Deceased, 
late - a British Subject, of 42, Mount 
Ararat Road, Richmond, Surrey, do 
hereby declare the nature of this inven- 
tion and in what manner the same is tp be 

76 performed, to be particularly described 
and ascertained in and by the following 
statement:— . - * , 

The present invention relates to tne 
manufacture of acetal condensation pro- 

80 ducts. 

It is known that di-acetals of the for- 
mula R.0.CH.O.OH.O.R., in which "W 

stands for the methyl or ethyl group, can 
85 be prepared by reacting bis- (Alpha chlor 
ethyl) ether with a solution of metallic 



sodium in methanol or ethanol (Geuther 
and Lantech, Ann. 218, 1883, page 25). ; 

It is an object of the present , invention - - 
to produce poly-acetals by which term aTe 90 
to be understood compounds of the general 
formula 

C 2 H 5 0. [— CH(GH 3 )— 01 n — CJff a 
in which " n " is a numeral higher than 
1, in particular 2 and 3, -in a simple and 95 
less circuitous manner. ^ 

The process of the invention for the 
manufacture of -poly-acetals comprises 
interacting a mixture of acotal and acetal- 
dehyde at a temperature between plus 20° 10' 
and minus 50° -C. by the addition of a 
catalytic amount of an acid substance. . 

As acid substances may be used mineral 
acids -such • as hydrogen halogenides, for - 
instance hydrochloric acid or hydrobro- 10 
mic acid, sulphuric acid or -mono alky- 
lated sulphuric acids, such- as methyl 
hydrogen sulphate. The quantity of acid 
fo be. added can vary and depends partly . 
on whether the intention is to produce the 11 
di-acetal, the tri-acetal or higher- acetals, 
and abo on the temperaturejn the rea<> 
tion mixture. The higher the tempera- 
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ture within the indicated limits the 
smaller c\m be the quantity of acid to be 
added. It has been found that at tem- 
perature above zero a trace of the 
5 acid is sufficient to produce the desired 
effect. 

At the lower temperature as much aa 
0.5 mol per cent, based on whichever 
reacting component of the initial reaction 

10 mixture is present in the smaller quantity, 
may be used but in some cases, as little as 
0.001 mol per cent or even less was found 
to be sufficient. It is desirable to add 
the acid diluted in an alcohol or an inert 

15 organic solvent for the acid in order to 
avoid too great an increase of tempera- 
ture, as this may give rise to very violent 
reactions which might even assume an 
explosive character. As diluent for the 

20 acid such substances as ethyl ether or 
alcohol may be used with, advantage. 
Thus, for instance, the hydrogen halides 
are applied dissolved in ethyl ether and 
the sulphuric acid diluted with ethanol or 

25 methanol. Care has to be taken, also, to 
codl the reaction mixture efficiently in 
order to maintain the temperature within 
the desired range. The molar ratio of 
acetal to acetnldehyde may also vary 

30 within wide limits ; ratios of acetal to 
aldehyde from 2:1 to 1:6 may for 
instance be used. A predominance of 
acetaldehyde will lead to the. preferential 
formation of polyacetals higher than the 

35 tri-acetal which iB also favoured by effect 
ing the reaction at the lower temperatures 
within said range, that is between -10 p 
and - 50° O. A molar ratio of acetal to 
acetaldehyde of 2:1, on the other hand, 

40 leads to the production of a mixture which 
contains more di-acetal than tri- and poly- 
acetals. 

When the reactioji was carried out at 
temperatures of - 50" C. and lower, it was 

45 found %at with the formation of the poly- 
acetals increasing quantities of the auto- 
condensation products of acetaldehyde 
were formed. Small amounts of these 
latter substances were formed besides the 

50 production of poly-acetals when the reac- 
tion was carried out according to the pro- 
cess of tie invention. 

Tne separation of the polyacetals from 
metaldehT-le. paraldehvde and unreacted 

55 aneta] and acetaldehyde can be carried 
out ty fractional distillation after the 
reaction mixtured has been neutralised. 
The diacetnl boils at 156.5 to 158.5° O. at 
ordinary pressure, whilst the triacetal has 

60 a boiliijcp jioint of 84 to 89° O. at 5 mm 
pressure and a refractive index nv*° = 

ThV following examples illustrate the 
manner in which the process of the inven- 
65 tion mav be carried out in practice. 



Example 1. 
Freshly distilled acetal (b.p. 103— 
104 C. was mixed in equimolecular pro- 
portion with freshly distilled acetalde- 
hyde and to 500 cc. of the mixture cooled 70 
to -45 C. was added 0.01 mol % of 
sulphuric acid (based on the initial acet- 
aldhyde) diluted with methanol The 
reaction mixture was kept at -45" C for 
two hours, then neutralised and subjected 75 
to fractional dwtOlation. 28% of the 
initial acetaldehyde were converted to 
(b-acetal and tri-acetal and 9.3% to 
paraldehyde and metaldehyde. " 

Example 2 80 
Acetal and acetaldehyde were mixed in 
a molar proportion of 2 : 1. 0.1 mol % 0 f 
methyl hydrogen sulphate <based on the 
initial acetaldehyde) diluted with metha- 
nol was added at -20° O. After two 85 

Example 1 40% of the acetaldehyde were 
converted to di-acetal and poly-acetal. 

, Example 3 

WTien 0.1 mol % of me thyl hydrogen 90 
sulphate was added to a mixture, as l used 
in Example 2. at a temperature of 15* 0 

Thoir acetaldeh y de ) ™» obtained ofter 
Example 4 

!TV , ac6tal iehyd e was added 0.002 
ft*L % 1 Mroffen sulphate 

*V acetal > diluted with 100 

methanol at a temperature of -40° 0 

«,oT« * • i i ura a - nd , ^tralisation the 
reaction mixture yielded on fractionation 

* o^t } m 3 °- an d, consisting mainly of 105 
di-acetal and some tri-acetal. and 15.0 cc 
of a poly-acetal pf the above given general 
formula, wherein " n " is 8* and greater 

The poly-acetals produced according to 110 

e.g. as froth flotation agent 3 . and ns 
organic intermediates. 

Having now particularly described and 
ascertained the nature of our said inven- 115 
tion and in what manner the same is to 
cfaim is°— We declare that what we 

P ^° ceB3 for .the manufacture of 
poly-acetals as hereinbefore defined which 120 
comprises interacting a mixture of acetal 
and acetaldehyde at a temperature 
between plus 20* and minus 50° C by the 
addition of a catalytic amount of an acid 
substance. 12 6 

2. Process according to Claim 1 
wherein the acid substance is a minerai 
acid. 
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3. Process .according to Claim 1, 
wherein thp acid substance is a mono alkvl 
-.ester of sulphuric acid. 

4. Process* according to Claim 1, 2 or 
5 3. wherein, the amount of said acid sub- 
stance i< • a trace when the reaction is 
effected at temperatures above 0° C. 

5. Process according to Claim 1, 2 or 
3. wherein the amount of said acid sub- 

10 stance I Mween 0.5 and 0.001 mol per 
cent calculated on the amount of reacting 
component in the reaction mixture which 
is present in the smaller- quantity, when 
the reaction is effected at temperatures 

15 below 0° G. . 

(i. Process according 1 to any preceding 
claim, characterised in the application of 
the acid substance diluted in an alcohol 
ar an inert organic solvent for said acid 

20 s\ibstance.- 

7. Process according to any preceding 
claim wherein the molar ratio of aeetal to. 
acetaldehyde in the reaction mixture is 
. from 2:1 to 1:6; 

25 S. Process according to Claim 7, 



wherein a ratio in which acetaldehyde pre- 
dominates is used fox the production of 
polyacetals higher than the tri-acetal, 
; 9. Process according, to Claim 8, - 
wherein the reaction is effected at tern- 30 
peratures within the range of minus 10° 
and minus 50° C. ■ . „ 

10. Process according to Claim < , 
wherein the molar ratio of two aeetal to . 
one", acetaldehyde in the reaction mixture 35 
is used for the preferential production of 
di-acetal. . . m " ■ 

11. Process according to any preceding 
claim, wherein toe. polyacetals are . . 
recovered by neutralising and fractionally 40 
distilling the reaction mixture. 

12. Process for the manufacture of 
polyacetals as hereintofbre denned sub- 
stantially as described in examples 1, 2. 

3 or 4. . 45 

13. Polyacetals when produced by any 
of the processes claimed in Claim 1 — 12. 

Dated this .24th day of October. 1.949.' 
"^.F, BAKER, 
Agent for the Applicants. 
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